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a b s t r a c t
As interest grows in the contribution of ecosystem services to poverty alleviation, we present a new
conceptual framework, synthesizing insights from existing frameworks in social–ecological systems
science and international development. People have differentiated abilities to beneﬁt from ecosystem
services, and the framework places emphasis on access to services, which may constrain the poorest
more than aggregate availability. Distinctions are also made between categories of ecosystem service in
their contribution to wellbeing, provisioning services and cash being comparatively easy to control.
The framework gives analytical space for understanding the contribution of payments for ecosystem services
to wellbeing, as distinct from direct ecosystem services. It also highlights the consumption of ecosystem
services by external actors, through land appropriation or agricultural commodities. Important conceptual
distinctions are made between poverty reduction and prevention, and between human response options of
adaptation and mitigation in response to environmental change. The framework has applications as a
thinking tool, laying out important relationships such that an analyst could identify and understand these in
a particular situation. Most immediately, this has research applications, as a basis for multidisciplinary,
policy-relevant research, but there are also applications to support practitioners in pursuing joint policy
objectives of environmental sustainability and poverty alleviation.
& 2013 The Authors. Published by Elsevier B.V. All rights reserved.
1. Introduction
Much policy momentum and research effort currently surrounds
ecosystem services: the ‘beneﬁts people obtain from ecosystems’
(MEA, 2005; v). This anthropocentric approach to nature promotes
new thinking about the contribution of the environment to human
wellbeing (Costanza et al., 1997; Daily and Matson, 2008). One area
highlighted, but not extensively developed by the Millennium
Ecosystem Assessment (MEA, 2005), directed attention towards the
particularly signiﬁcant contributions of ecosystem services to the
wellbeing of the global poor, whose livelihoods are often directly
dependent on services (Daw et al., 2011; Fisher, 2004; Cavendish,
2000). A focal point is developing, representing a coincidence of
agendas between an environmental community seeking to broaden
constituencies for sustainability (Roe, 2008), and the development
community, responding in part to the changing characteristics
and distribution of global poverty (e.g. Sumner, 2012; Chen and
Ravallion, 2007; Wade, 2004), to become increasingly focused on the
poorest (White and Anderson, 2001; Department for International
Development, 2011). This ﬁeld is now the focus of signiﬁcant
research effort (e.g. see 〈www.espa.ac.uk〉), and emerging policy
attention, demonstrable, for instance, in policy initiatives around
Payments for Ecosystem Services and Ecosystem-Based Adaptation.
To further the research agenda forged by the MEA, and assist
with understanding linkages between ecosystem services, human
wellbeing, and poverty, we present this Ecosystem Services and
Poverty Alleviation (ESPA) conceptual framework. A brief note is
required at this stage on deﬁnitions. We deﬁne ecosystem services
in line with the MEA (2005) and elaborate in Section 2 how our
conceptual framework advances these concepts. Our deﬁnition
of poverty draws extensively from the ‘Voices of the Poor’ research
(Narayan et al., 1999), and in turn the MEA (2003): human
wellbeing is deﬁned with reference to ﬁve components: basic
material for a good life; security; health; good social relations; and
freedom of choice and action. In turn, poverty and derivatives
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including ‘poor’ are deﬁned as the deprivation of wellbeing (MEA,
2003; Narayan et al., 1999). A more comprehensive discussion of
poverty alleviation can be found in Section 2.
By its nature, research in this ﬁeld requires multidisciplinary
collaboration, for which integrative conceptual frameworks are
useful to make sense of complexity (Ostrom, 2009; Diaz et al.,
2011). This framework builds on a review of existing frameworks
used in the environmental and social sciences (Fisher et al., 2013)
synthesizing insights from various disciplines such that this multi-
disciplinary research agenda will be better integrated and better
conceptually supported. There are also policy applications, analo-
gous to those of the Sustainable Livelihoods framework, in which
the framework could be used by community leaders, government
agencies, and NGOs, potentially in a participatory manner. The
framework is speciﬁed for applications in developing country
situations characterized by subsistence dependence on ecosystem
services, and poverty. Whilst the applications are more obviously
rural, the framework is also applicable to urban situations, an
emerging research agenda (Ernstson et al., 2010; Elmqvist, 2011a).
It is important to note here that whilst we focus on ecosystem
services, we do not seek to overstate their importance. Clearly
many factors, including access to healthcare and education, and
freedom from conﬂict, also foster wellbeing, and their claims to
long-term reduction of poverty may actually be more robust than
claims surrounding ecosystem services.
This ESPA framework has been inﬂuenced by two ﬁelds that
rely on frameworks in distinct ways. In international development,
frameworks are commonly used as tools for analyzing situations or
policy approaches. They tend to represent checklists, which are
generally not enumerable. In developing this, we have also drawn
upon social–ecological systems (SES) research. Here, frameworks
tend to be represented diagrammatically, and may serve the
purpose of conceptualization of a dynamic system as the precursor
to an enumerated model.
Inﬂuenced by SES research, we present this framework dia-
grammatically, having previously noted the value of meaning-
ful relationships between components, compared to checklists
(Fisher et al., 2013). However, we anticipate that the translation of
this to an enumerated model would not be straightforward
because many elements are fundamentally qualitative. There are
further beneﬁts of considering the interaction between ecosystem
services and poverty alleviation through an SES lens: such analyses
can support the integration of natural and social sciences, and are
associated with complex systems science and ideas of dynamism,
non-linearity, uncertainty and thresholds (Janssen and Ostrom,
2006b). Because these are properties of the systems and situations
we study (Carpenter et al., 2009; Rounsevell et al., 2010), SES
approaches are useful. However as yet, systems approaches have
little capacity for integrating analyses of power and politics (Cote
and Nightingale, 2011), or human agency (Brown and Westaway,
2011). With a degree of novelty, this framework supports analysis
of the political economy of access to and appropriation of eco-
system services.
The framework has also been inﬂuenced by development
studies, where a number of factors promote frameworks. Devel-
opment is policy-applied and inherently cross-cultural and devel-
opment professionals are often required to travel to unfamiliar
places to gather information and provide analysis. Frameworks are
popular for these reasons: they provide a checklist, something to
work from when a development professional walks in to a village.
Sustainable Livelihoods (Scoones, 1998), for instance, is a tool that
can be fruitfully applied to analyse most situations in the devel-
oping world, regardless of prior familiarity. It is not incidental that
this framework developed from an intellectual tradition that had
previously identiﬁed structural problems in the professional
practice of development. Chambers wrote about the biases of
‘development tourism’: that professionals rarely visit remote
communities, or travel during the wet season, tend to interact
with the comparatively wealthy and powerful, and visit showcase
villages and projects (Chambers, 1983). In such situations it is easy
to overlook factors that are not immediately obvious, but may be
nonetheless important. Comprehensive frameworks such as this
one make things harder to overlook, but may also foster a lowest
common denominator approach (Clark and Carney, 2008). Frame-
works are powerful because they dictate what is on the agenda.
This leads to a central limitation: if frameworks are used mechan-
istically or uncritically, they can hinder a deeper, questioning
analysis, that remains open, for instance, to factors that do not
feature in the framework (Carney, 2003).
2. A framework for analysing ecosystem services and poverty
alleviation
Generic and comprehensive frameworks such as this are
valuable as thinking tools to apply to a situation, for identifying
important processes and detailing their character. Reardon and
Vosti (1995) argue that studies of the poverty/environment nexus
have tended to be too general in both areas, and hence context-
speciﬁc analyses are important within this ﬁeld. However, incor-
porating more contextual information will often mean dealing
with higher levels of complexity. Compared to the MEA frame-
work, this ESPA framework is larger and more complex; it unpacks
the services/wellbeing nexus, supporting a systematic understanding
of complexity. Ostrom (2009) argues that we should strive to under-
stand the component parts of complex wholes, methodically dissect-
ing the complexity, rather than artiﬁcially simplifying it.
Fig. 1 displays the diagrammatic framework representation.
What follows is an expanded explanation of the framework with
examples from diverse geographies, chosen solely for their illus-
trative capacity. The next section is structured to consider ﬁrstly
ecosystems, the services they provide, and poverty alleviation.
Central to the contribution of ecosystem services to wellbeing are
considerations of social differentiation and whether people can
access services, and this discussion therefore takes a prominent
position. We then build outwards, noting innovations. The ﬁnal
section discusses potential applications and limitations of this
ESPA framework.
2.1. The ecology of the framework
The ecosystem forms the foundation of the framework, compris-
ing the set of biophysical processes and structures producing
ecosystem services, used by people to support their wellbeing, as
depicted in the rightwards progression of Fig. 1. We use Tansley's
(1935) ecosystem deﬁnition (deﬁned in Fig. 1), which encompasses
the role of dynamic processes, and crucially, is scalable, meaning it
can be deﬁned according to the application, such that the ecological
scale matches the social scale of focus. Whilst the framework
is fundamentally anthropocentric, this section brieﬂy discusses key
ecological properties governing service provision, focusing upon
ecological function, diversity, resilience and thresholds.
Ecological function describes the workings of ecological processes,
such as the ﬂuxes of energy and mass (carbon, nutrients) through an
ecosystem. These functions directly support provisioning, support-
ing and regulating services, through transformations of matter and
energy. However, such biogeochemical processes do not directly
support cultural services, which are emergent properties of ecosys-
tems, for instance, linked to ﬂowering or ecosystem characteristics
perceived by people as wild.
Some recent debate in the ecological literature surrounds the
role of diversity, particularly biological diversity, in determining
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ecological function, resilience, and the provision of services. Work
addressing this ‘grand challenge’ in ecology has tended to be
experimental and focused at relatively small scales, from micro-
cosms to ﬁeld-scale trials; it is therefore hard to translate to
human scales (Tilman et al., 2001; Naeem et al., 2009; Isbell et al.,
2011). More recently, large-scale observational studies have also
emerged (Paquette and Messier, 2011), and review papers inves-
tigate the relationship between diversity and ecosystem services
(Balvanera et al., 2006; Isbell et al., 2011). In a meta-analysis of
published research (n¼103), a clear positive association is demon-
strated between biodiversity and the delivery of most services
(Balvanera et al., 2006). However, complex time and space
relationships exist between biodiversity, ecosystem functioning
and ecosystem services, which are not well enough understood to
facilitate robust predictive modeling (Norgaard, 2010).
There are also complexities in the relationship between ecolo-
gical resilience and ecosystem services. In ecology, resilience is
speciﬁed as ‘the speed with which a community returns to its
former state after it has been perturbed and displaced from that
state’ (Begon et al., 2006; 586), whilst a second important
property, resistance, ‘describes the ability of the community to
avoid displacement in the ﬁrst place' (Begon et al., 2006; 586).
This distinction is important because more diverse communities
may lack resistance while maintaining high resilience (Pﬁsterer
and Schmid, 2002). Applying these ideas to ecosystem services,
low resistance implies vulnerability of services to shocks, while
low resilience implies slow recovery in service provision.
It is hypothesised that with declining diversity comes declining
ecological function and declining provision of a range of services,
until some threshold is met, depending on resistance. The ecosys-
tem then shifts to a new impoverished functional state fromwhich
recovery is difﬁcult or impossible, depending on resilience. This
has been observed in coastal ecosystems when cascading ecologi-
cal effects follow predator removal (Estes et al., 1998). Ideas of
biophysical thresholds or ‘tipping elements’ have been applied to
the interaction of multiple anthropogenic perturbations to the
earth system and the threats these pose to SES at different scales
(Lenton et al., 2008). Reﬂecting such concerns, the concept of
resilience in SES, deﬁned by Walker et al. (2004), and incorpo-
rating ideas grounded in ecological resilience and resistance,
has risen in prominence as a lens for understanding not solely
ecological, but whole-system behaviour in response to distur-
bance. Research and policy applications of the framework are
likely to take an interest in whole system resilience. This will
involve assessing interacting responses to perturbation in different
components of the framework.
Having discussed ecological properties governing services pro-
vision, we turn to ecosystem services. This framework employs the
MEA's four-part categorization of ecosystem services: provision-
ing; regulating; supporting; cultural. This is a widely employed
and ﬂexible categorization, although critique has been leveled that
it fosters double-counting in valuation (Costanza, 2008; Fisher
et al., 2009). Our framework uses the MEA categorization because
it is not intended to support economic valuation of services;
frameworks such as The Economics of Ecosystems and Biodiversity
(TEEB, 2010) or UK National Ecosystem Assessment (NEA, 2011)
are better suited for this, with a terminology of ecosystem services
precisely for valuation (Mace et al., 2012).
Fig. 1. The conceptual framework.
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Whilst the MEA nominally links every category of service with
every component of wellbeing1, this ESPA framework allows the
analyst to establish which ecosystem services feature in the
particular situation, how they contribute to wellbeing, and which
may be priorities. For instance, Brown et al. (2008) ﬁnd that the
coastal poor tend to prioritise provisioning and regulating services.
We suggest typical associations between services and wellbeing,
but caveat what follows with caution that these are generalized
logical relationships, when in reality, wellbeing is highly contex-
tual. Material wellbeing tends to depend primarily on provisioning
services and secondarily on supporting and regulating services;
health follows this pattern, with cultural services playing a more
tangible role, through their contribution to social wellbeing, iden-
tity and mental health. Similarly, good social relations relate to all
categories of services, with cultural services playing a heightened
role. Physical security results primarily from regulating services,
with supporting and provisioning services also important. As in
the MEA, ‘freedom of choice and action’ overarches all of these,
because wellbeing is derived from the exertion of choice (cf.
Narayan et al., 2000; Sen, 2001).
A note is also required about ecosystem ‘disservices’ (Dunn,
2010), environmental factors that harm humanwellbeing. As Dunn
(2010) notes, the lack of emphasis on these, including in the MEA
(2005), is surprising. Most disservices take the form of direct harm
from dangerous animals, or disease as a regulating disservice
(Dunn, 2010). Direct harm is associated simply with exposure,
through proximity or vocation. Regulating disservices follow path-
ways through the framework similar to regulating services, but
result in detriment to wellbeing, rather than beneﬁt.
2.2. Poverty alleviation and human wellbeing
As outlined above, we consider that poverty alleviation leads to
increased wellbeing. The presentation of these wellbeing compo-
nents (derived from the MEA (2003) and Narayan et al. (1999,
2000)) are deliberately generic such that a user of the framework
could specify their own interests and/or metrics for poverty.
Similarly, the framework could be used in an inductive manner,
to establish how people construct their own wellbeing (cf.
Coulthard et al., 2011) in a particular situation.
Following Angelsen and Wunder (2003), the framework dis-
tinguishes different types of poverty alleviation. Poverty reduction
is deﬁned as a process by which people move above a notional
poverty line (Angelsen and Wunder, 2003), for instance based on
Human Development Indicators. In contrast, through poverty
prevention, people maintain a minimum standard of living with
immediate needs met, although they may be below a notional
poverty line (Angelsen and Wunder, 2003). This distinction is
signiﬁcant because ecosystem services are just as, if not more,
likely to be associated with prevention than reduction (Angelsen
and Wunder, 2003; Mayers, 2007; Fisher et al., 2013). It is worth
noting here that the two pathways indicated in Fig. 1 are simply
indicative: any poverty trajectory is possible, including poverty
exacerbation.
In preventing poverty, forest products tend to fulﬁl the role of
safety nets and gap ﬁllers (Angelsen and Wunder, 2003; Mayers,
2007). Fisher (2004) explores the contribution of forests to
livelihoods in Malawi, illustrating the distinctions between reduc-
tion and prevention. Fisher distinguishes between high- and low-
return forest activities in their contribution to wellbeing. Forests
generally prevent poverty for households whose activities are
limited to low return forest activities e.g. sales of crafts, food,
drink, ﬁrewood and bamboo, roof thatching, brick burning, and
traditional medicine. Forests may reduce poverty for households
able to engage in forest livelihood activities with higher returns
(charcoal/timber/forest employment). Policies which focus on main-
taining access by the poor to low return activities in the absence
of other interventions, may only prevent poverty (Fisher, 2004; cf.
Kulindwa et al., 2010 in Tanzania). Having established core con-
cepts at either end of the framework, the discussion now moves
to concepts that mediate the relationship between ecosystem
services and poverty alleviation.
2.3. Social differentiation
In developing countries, poor rural people have historically
been, and are still commonly, portrayed as the most signiﬁcant
environmental threat (Agrawal and Gibson, 1999; Hulme and
Murphree, 1999; Attwell and Cotterill, 2000; Brockington et al.,
2006). Recent work that demonstrates the displaced impacts of
higher consumption lifestyles (e.g. DeFries et al., 2010; Weinzettel
et al., 2013), including within rural developing country commu-
nities (Cavendish, 2000), have served to challenge this portrayal. In
addition, the anthropocentric premise underlying the concept of
ecosystem services may allow some reconceptualisation of the
place of people in nature, moving beyond paradigms of fortress
conservation and exclusion of people from livelihood resources. It
may also permit a focus upon how ecosystems might be managed
to maximize the services they provide to impoverished people.
Hence, the main innovation of our framework is to develop this
anthropocentric premise of ecosystem services concepts, to focus
on people, their characteristics, and their ability to access services.
This approach stands in contrast to frameworks including MEA
and TEEB, which present disembodied wellbeing: outcomes with-
out agents (see Fisher et al. (2013) for a more detailed review of
frameworks).
Inherent to the central representation of people is the way
this provides for analysis of social differentiation, drawing from
work on environmental entitlements, political ecology and social
vulnerability (Fisher et al., 2013). This is a prerequisite for a focus
on the poor, and a central innovation of this framework; the MEA
framework was limited without this recognition (Daw et al., 2011). In
the framework presentation, people are differentiated by scale, and
through characteristics inﬂuencing their access to services.
2.3.1. Scale
An important design feature of the framework is its incorpora-
tion of scale. That the framework does not pre-suppose a scale
means it is suitable for application at various scales. Because of its
emphasis on social differentiation at an intra-community level,
it is most obviously applied at the community scale, although
other scales from the household upwards, could also be analysed.
The group of interest should be deﬁned ﬁrst, for instance, for
an analysis focused on the poorest, or on women or men. Key
processes relating to that group can then be identiﬁed and
understood, and parts of the analysis repeated in relation to
another group, if relevant. Scholars highlight the importance of
cross-scale dynamics (Adger et al., 2006, Cash et al., 2006, Romero
and Agrawal, 2011), and the framework supports analysis of these.
In Fig. 1, groups of people at different scales interact through the
access and control sector; this shows that groups are instrumental
in controlling the access of other groups. For instance, community
level institutions relating to common property resources may
restrict the access of households to particular ecosystem services.
At a larger scale, states impose environmental restrictions on
communities. The framework also supports analysis of the appro-
priation of ecosystem services through globalised channels.
1 The MEA framework does qualify these links in relation to ‘intensity’ and
‘potential for mediation by socioeconomic factors’ (MEA, 2005; vi).
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2.3.2. Characteristics of people
We use the term characteristic for factors that affect people's
ability to access and beneﬁt from ecosystem services. Here, we
integrate an important tenet of social–ecological thinking; an
ecosystem service is deﬁned as much by the characteristics of
those people beneﬁting from the service, as it is by the ecology
underpinning the service (Rounsevell et al., 2010). This section
starts by focusing on the basis by which people are differentiated,
according to the characteristics presented in Fig. 1, of:
 Endowments and entitlements
 Capitals: natural, social, human, ﬁnancial, and physical (which
we consider includes technologies).
 Preferences
 Means other than ecosystem services
The following section illustrates each characteristic, showing how
this differentiation affects access to ecosystem services. Endowments,
entitlements and capitals are instrumental in governing access, mean-
while human preferences affect the ecosystem's character in human-
dominated landscapes. Means other than ecosystem services reﬂects
the fact that other, non-environmental factors contribute to wellbeing.
While the language of characteristics and capitals tends to imply
relative stasis, on the contrary, these factors may be relatively dynamic.
Thus, in applications of the framework, attention must be paid to
dynamics and trends in each characteristic. Furthermore, the very
framing of these as characteristics is relatively reductionist and may
detract from the structural societal processes perpetuating margin-
alization and poverty. Applications of the framework can therefore
seek to ask questions about why these characteristics prevail, as well
as how they are manifest.
2.3.3. Endowments and entitlements
Fisher et al. (2013) draw upon previous work on environmental
entitlements (Leach et al., 1999; Sikor and Nguyen, 2007) to
highlight the importance of endowments and entitlements in
the differentiated access of people to ecosystem services. Endow-
ments are the ‘rights and resources actors have’ (Leach et al., 1999;
233). Endowments can be natural, for instance, proximity to a
forest, or legal, including statutory rights to forest products.
Endowments are distinct from entitlements, which are the means
to use a resource: ‘legitimate effective command over alternative
commodity bundles’ (Leach et al., 1999; 233). It may be useful to
think about endowments as what can be given (for instance, by a
state to its citizens), and entitlements as what can be done with an
endowment.
The example presented by Leach et al. (1999) on the use of
Marantaceae plants in Ghana is instructive. These leaves are
commonly used for wrapping food. The structure of Marantaceae
endowments depends on whether they lie inside or outside state-
reserved forest. Off-reserve, these are village common property,
subject to local level institutions, and in reserves, they are subject
to government permits (Leach et al., 1999). Once endowed with
the leaves, people leverage entitlements to harvest these, then use
them directly or sell them for income. Thus, labour, marketing
ability and networks are all important in how people derive
wellbeing from Marantaceae (Leach et al., 1999).
Sikor and Nguyen (2007) use entitlements analysis in Vietnam
to understand the consequences of forest devolution for the poor.
They show how endowments have been increased in a relatively
egalitarian manner. Yet entitlements to ecosystem services, in this
example timber, depend on household labour and ﬁnancial capital,
which are highly differentiated within communities. This shows
the value of a distinct treatment of endowments and entitlements
(Sikor and Nguyen, 2007), which is maintained in this ESPA
framework. Because endowments, and to a greater extent entitle-
ments, vary between people, and are dynamic through time, they
are a key factor in social differentiation. Because of this centrality
in governing access to resources, endowments are often highly
contested.
2.3.4. Preferences
Another important human characteristic that mediates the
relationship between wellbeing and ecosystem services is that of
preferences. We tend not to think of preferences in relation to
poverty, as lack of choice characterizes poverty (Narayan et al.,
2000; Sen, 2001). However, ecosystems reﬂect people's prefer-
ences and are extensively managed and manipulated, another
reason supporting their characterization as SES. Within such
systems, the composition of species, particularly plants, reﬂects
human preferences. Because different groups have different prio-
rities, this composition may be contested within communities
(Springate-Baginski and Blaikie, 2007). Beyond shaping the com-
position of the ecosystem, people draw on ecosystem services
differentially according to their preferences. An example comes
from Nepal: a blacksmith might select for hardwood species
suitable for charcoal, women may prefer fodder trees, and reli-
gious families might select for religious plants (Ojha et al., 2003).
These differing priorities may be based on wealth: in Sishwar
community forest, poorer groups depend on vokta (Eulaliopsis
binata) for making rope, and select for this in the forest. In
contrast, richer households are able to afford plastic ropes and
tend to eliminate this species as a weed, to the detriment of the
poor (Neupane and Ojha, 2002). Power differentials between
social groups are therefore manifest in the species composition
of forests. Representing these ideas, the framework shows that
ecosystem composition and the services accessed from ecosystems
reﬂect people's preferences.
2.3.5. Capitals
The Sustainable Livelihoods framework (Scoones, 1998) high-
lights the role of capitals (ﬁnancial, human, natural, physical,
social) in rural development. We present these capitals as char-
acteristics, held by individuals and groups. We discuss and
illustrate these in terms of how they mediate access to ecosystem
services.
Physical capital comprises the infrastructure and physical
goods that support livelihoods. We discuss this in the same entry
as technologies, because together these are critical for harvesting
ecosystem services. When physical capital and technologies are
distributed unevenly within communities, there will be differen-
tials in access to ecosystem services. In empirical work in coastal
areas of Kenya, Brown et al. (2008) highlight the importance of
technology, for instance motorized boats, in access to services.
Fishers tend to see lack of technology as a signiﬁcant constraint,
preventing access to certain species and ﬁsheries (distant or deep-sea),
and preventing increased income, or conservation of ﬁsh stocks
(Brown et al., 2008). Diverse geographical examples help to further
illustrate the importance of technology. In Nepal, timber extraction
requires more physical capital investment and is therefore dis-
proportionately available to wealthier people (Ojha et al., 2009). In
rural Western Uganda, the harvesting and preparation of timber is
the role of men, who own and maintain the technology, and,
within the household, tend to control beneﬁts from timber (Fisher,
2011). This example highlights the possibility of gendered differ-
entials of access to ecosystem services manifest within the house-
hold. The framework could be applied at this micro scale,
if appropriate to the application.
In Nepal, 69% of households use ﬁrewood, a provisioning
service, as their main source of fuel (Pokharel et al., 2009). More
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than one million hectares (approximately one third) of forests in
Nepal are under some form of community management (Pokharel
et al., 2009), and the regulation of fuelwood in community forestry
tends to be relatively egalitarian, lacking socially-differentiated
rules of use (Thoms, 2008). However, because management of
community forests has tended to promote conservation (Larsen
et al., 2000; Malla et al., 2003; Yadav et al. 2003; Thoms, 2008),
fuelwood allowances, although egalitarian, are restricted. In some
areas, people have to purchase additional fuelwood and other
forest products beyond their allowance (Thoms, 2008). To meet
additional fuelwood requirements, ﬁnancial capital clearly
becomes important, and the monetarily poor may suffer from lack
of fuelwood access.
Social capital is the ‘shared knowledge, understandings, norms,
rules and expectations about patterns of interactions that groups of
individuals bring to a recurrent activity’ (Ostrom, 2001; 176, drawing
upon Coleman, 1988; Ostrom, 1990; Putnam et al., 1993). Whilst
challenging to appraise empirically, social capital is considered
central in development (Narayan, 1998; Putnam, 2000), although
Fine (1999) argues the concept has been overstretched, particularly
in the World Bank's uptake. Social capital is important in over-
coming a range of dilemmas and collective-action problems sur-
rounding natural resources (Ostrom, 2001), and adapting to
environmental change (Adger, 2003). Bebbington (1999) argues that
social capital encompasses the capability to access resources and
enhance livelihood security, and it therefore strongly inﬂuences
access to ecosystem services. It plays a central role in farmer
irrigation systems in Nepal, determining how the critical ecosystem
service of water is distributed within a community. Ostrom (2001)
shows how locally-governed irrigation is better maintained, delivers
more water to the tail-end and is associated with more equitable
outcomes than systems designed by the national agency. She
attributes this to the evolution of locally-governed systems informed
by social capital, whereas development interventions tend to focus
on physical capital investments, without accounting for social capital
(Lam, 1998; Ostrom, 2001). This example demonstrates the role of
social capital in irrigation function, and for equitable water distribu-
tion. However, social capital may or may not support equity or pro-
poor outcomes. For instance, hierarchical norms in Nepali society
may work against egalitarian decision processes and equitable out-
comes in community forestry (Thoms, 2008).
Human capital, ‘the acquired knowledge and skills that an
individual brings to an activity’ (Ostrom, 2001; 175) is also
important in how individuals access ecosystem services (Paudyal
et al., 2006; Thoms, 2008). As with social capital, human capital
differentials have implications for representation in groups con-
trolling resource access. Community forestry user groups in Nepal
have to maintain forest inventories, requiring numeracy, literacy
and special training (Thoms, 2008). Those engaged by forest
ofﬁcials therefore tend to be local elites, educated and higher
caste. The disproportionate representation of elites in user groups
prevents pro-poor management, reﬂected for instance in species
grown, or access arrangements.
2.3.6. Achieving wellbeing through other means than ecosystem
services
The ﬁnal characteristic of people highlighted by this framework
is the ability to achieve wellbeing through means other than
ecosystem services. Few circumstances are imaginable in which
wellbeing is derived exclusively from ecosystem services. Other
elements, for instance, education, healthcare and energy, are also
critically important.
To illustrate the point that means other than ecosystem
services can be important for wellbeing, we consider different
sources of energy. Links between access to energy and human
wellbeing are extensively documented in Narayan et al. (2000),
Wilkins (2002) and UNDP (2005). The idea that ecosystem services
contribute to poverty alleviation is challenged in one respect,
when we consider that ecosystem services provide relatively
diffuse fuel sources (e.g. biomass including wood, dung, charcoal).
Because they are diffuse, they are often time-consuming to
harvest, and have respiratory and other health costs if burnt in
poor ventilation, these burdens often being borne disproportio-
nately by women (Wilkins, 2002; UNDP, 2005). Hence, there is a
negative association between dependence on ecosystem service
fuel sources and prosperity (Wilkins, 2002), displayed in Fig. 2.
People can achieve higher levels of wellbeing if they do not
depend on ecosystem service energy sources: concentrated energy
supports many aspects of wellbeing, including ‘access to water,
agricultural productivity, healthcare, education, job creation’ and
income diversiﬁcation (UNDP, 2005; 2). In the industrialized
world, direct dependence on (particularly) provisioning services
is substituted through technology and more concentrated energy
sources. Raudsepp-Hearne et al. (2010) discuss this in relation to
the ‘environmentalist's paradox’, the idea that wellbeing continues
Fig. 2. Relationship between fuel usage and poverty (from Energizing the Millennium Development Goals: A Guide to Energy’s Role in Reducing Poverty, by UNDP, copyright
2005 United Nations. Reproduced with the permission of the United Nations.).
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to rise globally, as ecosystem services are degraded. Understanding
how people balance ecosystem services with other means
of achieving wellbeing will therefore be a critical part of any
application of the framework.
2.4. Access to, and control of, ecosystem services
Linked to the notion that people have differentiated character-
istics, Fig. 1 highlights the importance of access to, and control of,
ecosystem services. Following Ribot and Peluso (2003), we
describe the social processes governing access as control. Together,
access and control form the, often contested, dynamics through
which people interact around ecosystem services. These elements
are absent from the MEA framework, which instead highlights
drivers, associated conceptually with limited aggregate availability
of services. Informed by political ecology and the work of Sen
(1981) and Leach et al. (1999), we contend that the access/control
dynamic is in many cases more important than aggregate avail-
ability, particularly from the perspective of the poorest. That said,
wellbeing is sometimes constrained by limited aggregate avail-
ability of services, and this will be increasingly common as natural
resource constraints increase (Rockstrom et al., 2009).
The following examples illustrate dynamics around access,
which relate to people's characteristics, as described above. Many
of these characteristics are proxies for poverty, and the discussion
reﬂects this. In Tanzania and Nepal, forest management is rela-
tively devolved, altering access arrangements. McDermott and
Schreckenberg (2009) report that poorer people tend to be under-
represented in Tanzanian village natural resource committees, and
consequently rarely involved in forest income-generation (from
timber, for instance) and may be precluded from accessing
ecosystem services. The poorest may also suffer disproportionately
from restrictions on the expansion of agriculture into forest areas
(Schreckenberg and Luttrell, 2009). Such changes in representa-
tion and access may increase inequality within communities,
leading McDermott and Schreckenberg (2009) to question the
pro-poor credentials of community forestry. Remarkable simila-
rities are found in institutional arrangements for community
forestry in Nepal (Gilmour and Fisher, 1991; Maharjan, 1998;
Brown et al., 2002). This illustrates how controls on ecosystem
service use, from within or beyond the community, commonly
constrain access, possibly with particularly adverse implications
for the poorest, if their interests in the forest contrast to those of
other groups (Lund, 2008).
Pertinent questions arise here about what constitutes appro-
priate levels of access for maintaining ecosystems to support
human wellbeing in the long term. Various authors (e.g. Larsen
et al., 2000; Malla et al., 2003; Yadav et al., 2003; Thoms, 2008)
identify a bias towards protection in Nepalese forest policy, partly
perhaps associated with crisis narratives of the 1970s (Eckholm,
1976). This bias means that communities are able to harvest dead,
fallen trees and leaf litter, but rights to extract further renewable
forest products are typically set lower than the forest could
sustain.
The framework highlights differences between services in how
they are accessed and controlled. A core distinction exists between
those ecosystem services that are physical entities (provisioning
and cash derived from services), and a second group including
regulating, cultural, and supporting services. As presented dia-
grammatically, physical entities travel through tangible and well-
understood chains of production, often as commodities (raw
materials or agricultural products that can be bought and sold).
Crucially, this makes them more susceptible to control. The
maintenance of regulating, supporting and cultural services tends
to be inﬂuenced by larger spatial scales, more diverse sets of
actors, and more complex ecologies (Fisher et al., 2013), and these
factors make them harder to control.2 Various research frontiers
exist in understanding the production of these services and their
relationships with human wellbeing.
The framework supports understanding of how people beneﬁt
from cash from commodiﬁed services, compared to direct services.
Income can be derived from selling commodities, either through
conventional commodity markets, or through more novel pay-
ments for ecosystem services (PES). As there does not yet exist a
well-established conceptual framework for understanding social
aspects of PES (although deﬁnitional frameworks include Wunder,
2005; Sommerville et al., 2009), this represents a further con-
tribution of the framework.
We present cash beneﬁts from ecosystem services separately
from direct beneﬁts as these follow quite distinct pathways, with a
different means of beneﬁt. Daw et al. (2011) argue that the MEA
(2005) synthesis downplayed the importance of employment and
cash beneﬁts, focusing instead on direct beneﬁts from ecosystem
services. In contrast, empirical work in coastal communities notes
that people prioritise cash from the sale of ecosystem products
(Brown et al., 2008). By presenting the access pathway for cash
distinctly in the framework, we highlight that people draw on
different mechanisms of entitlement to beneﬁt from cash streams
than they do to beneﬁt from direct ecosystem services. Concepts of
environmental entitlements and property rights are usefully
applied to understanding beneﬁt streams from commodiﬁed
versus non-commodiﬁed services. Households with land endow-
ments (implying collective-choice rights (Schlager and Ostrom,
1992)) are more likely to be able to access payments. In contrast,
poorer people, if they have access, will tend to rely directly on
non-commodiﬁed services, more likely through ‘access and with-
drawal’, or ‘management’ rights (Schlager and Ostrom, 1992), than
through higher order collective-choice rights. Furthermore, those
with only operational rights may lose access to the resource when
the service is commodiﬁed, particularly in ‘use-restricting’ (as
opposed to ‘asset-building’, Wunder, 2007) schemes. This all
serves as caution against assuming that, on the establishment of
PES, those who beneﬁt from uncommodiﬁed services will auto-
matically beneﬁt from payments for commodiﬁed services.
Instead, we must pay attention to the mechanisms of entitlement
for different ecosystem services. Thus, in the framework, and
through the discussion below, concepts are presented for analysing
PES, as one distinct stream of beneﬁts from services. Placing this
policy intervention as it stands in practice, in a context of direct
beneﬁts from uncommodiﬁed services, allows for a more holistic
understanding of the implications of payment schemes. This makes
clearer the trade-offs between gains in wellbeing from payments,
versus possible losses of access to direct services that payments are
contingent upon.
The distinction between how people access monetary beneﬁts
versus direct services beneﬁts is pertinent to current debates
around the policy mechanism Reducing Emissions from Deforesta-
tion and Degradation (REDDþ). Springate-Baginski and Wollenberg
(2010) highlight questions around how the poor might leverage
entitlements to beneﬁt from REDDþ . Expectations that poorer
groups will not beneﬁt derive from experience that natural
resources that increase in value tend to be appropriated (Nelson
and Agrawal, 2008; Sandbrook et al., 2010; Cotula and Mayers,
2009). In countries including Cameroon, Indonesia, Malaysia and
Papua New Guinea, access to forested land tends to be grounded in
customary recognition (Cotula and Mayers, 2009). When rights are
2 Access to cultural services may be relatively easily controlled when the
service is closely associated with a particular place, and when property rights allow
exclusion and/or a fee is applied. Whilst the general point about regulating, cultural
and supporting service stands, the ability to control these may develop as these are
commodiﬁed through PES.
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not formalized, new ecosystem services governance regimes may
not recognise, or may even displace those rights. Situations such as
these could be analysed with the framework, with attention to how
entitlements and other characteristics enable groups to secure
access to differentiated ecosystem services, and their monetary
beneﬁts, and how these processes relate to poverty and wellbeing.
2.5. Drivers and external human inﬂuences
This ESPA framework draws upon and develops concepts from
other frameworks to support understanding of anthropogenic
changes in ecosystems and ecosystem services. Two key aspects
distinguish how we use driver-related terminology. Drivers here
are akin to the MEA direct drivers3: ‘natural or human-induced
factors that….unequivocally inﬂuence[s] ecosystem processes’
(MEA, 2005; 64). Yet, in contrast to the MEA framework, which
presents drivers acting upon services, we place more emphasis on
the role of drivers in changing the actual ecosystem. In addition,
we substitute the term ‘external human inﬂuences’, for what the
MEA terms indirect drivers. This makes their anthropogenic
character more explicit,4 and this positioning highlights agency:
the consumption choices of people in the industrialized world
have far-reaching consequences for ecosystem services.
In contrast to the MEA, we seek to highlight access, rather than
aggregate availability, to which drivers tend to be conceptually
linked. Drivers are therefore not listed in Fig. 1. The diagram links
drivers with external human inﬂuences, and to processes of
degradation originating from the people sector of the framework,
termed exacerbation (the converse of mitigation). In another shift
of emphasis from the MEA, we diagrammatically present drivers
acting on the ecosystem itself, rather than on services. While the
MEA framework presentation may be simpler, it highlights chan-
ging levels of services, without providing for understanding links
between services and underlying ecological change. In contrast, by
representing biophysical structure, process and function, TEEB
(2010) highlights the underlying ecology. Emulating TEEB allows
analysis of ecosystem change that does not result in changes in
services, but is nonetheless important. Norgaard (2010) points out
that an ecosystem services lens is not the only way to approach
nature and is not ubiquitously used by ecologists.
‘External human inﬂuences’ are presented to originate at a
higher scale than from the ‘people' sector, because these actors are
geographically distinct, subject to different institutions, and they
extract ecosystem services through means operating upstream of
local dynamics of access and control. The implication is that these
processes require separate investigation. External human inﬂu-
ences link to three processes. First, they stimulate drivers; second,
they consume ecosystem services; and third, they interact with
the people sector of the framework through cultural exchange, a
notable example of which is technology transfer.
We highlight consumption, relative to the generation of drivers,
because it is highly signiﬁcant, and has a distinct character.
As noted, drivers cause ecological change, which may or may not
be manifest in ecosystem services. In contrast, consumptive use of
ecosystem services with rivalrous characteristics (in economic
terms), involves the direct removal of services, inﬂuencing the
ecosystem from the other direction than drivers, via effects on
services. Consumption is the major global driver of land use
change and environmental degradation (MEA, 2005; Srinivasan
et al., 2008; Turner and Fisher, 2008; DeFries et al., 2010).
Ecosystem services are consumed via appropriated land, or indir-
ectly through the embedded services footprint of imported agri-
cultural or manufactured commodities (see Weighell, 2011 for
further analysis). The consumption of provisioning services stimu-
lates ecological effects on supporting, regulating and cultural
services, with wellbeing implications for the poor. While we do
not seek to downplay the importance of local drivers of degrada-
tion, an innovation of the framework lies in the potential for a
cross-scalar political economy analysis of the appropriation of
ecosystem services. This opens up possibilities for examining
trade-offs between the wellbeing beneﬁts of those accessing
ecosystem services through local channels versus globalized
channels.
The Amazon region illustrates aspects of global demand for
commodities, particularly soy and beef (Ewers et al., 2008).
Ecosystem services are embedded in these intensively produced
commodities, commonly as externalities (whereby costs in terms
of degradation of ecosystem services are borne by agents outside
of the market transaction). In the production of these commod-
ities, ecosystems lose function, diversity and resilience, and are
impaired in their ability to provide services. This is a familiar
story: all land uses are manifestations of priorities for ecosystem
services and there is a tendency to prioritise agricultural provi-
sioning services above regulating, cultural and supporting services
(Rodriǵuez et al., 2006; Elmqvist et al., 2011b). Whilst the story is
familiar, research frontiers surround the trade-offs that arise from
these sorts of priorities between services. Better understanding is
required in relation to ecological feedbacks set up by exploitation
of certain services, and resultant effects for ecosystem function,
other services, and in turn, human wellbeing, potentially through
generational timescales (e.g. Dearing et al., 2012).
Cultural exchange is the term we use to represent interactions
between people and external human inﬂuences, potentially incor-
porating processes as divergent as global economic dynamics, or
technology transfer. There is an important ﬂow of technologies,
both inﬂuencing peoples’ interaction with ecosystems, and their
wellbeing. For instance, efﬁcient biomass stoves are commonly
targeted for emissions mitigation, to protect forest carbon seques-
tration services (Schlag and Zuzarte, 2008). The framework pre-
sents cultural exchange extending both ways, but in a linear
fashion. This is simply presentational: agency is important in the
progression of cultural change, and it will tend to be unpredictable
and strongly inﬂuenced by what already exists.
2.6. Human response options: adaptation and mitigation
Faced with environmental change, people have two fundamen-
tally distinct responses to lessen the severity of the change:
mitigation and adaptation. Whilst this terminology is now most
commonly applied in relation to climate change, we use these
terms in their more general sense. As represented in the frame-
work diagram, mitigation is action by people to reduce the drivers
of ecosystem change. Mitigation is demanding: it requires the
detection of a problem and collective action to address drivers.
Gautam et al. (2003) document the mitigating impact of a policy of
Leasehold Forestry upon the degradation of the lower and middle
hills of Nepal.5 In Leasehold Forestry, groups protect land from
grazing and ﬁre, and use agroforestry, as well as allowing natural
regeneration. This has resulted in up to a 70% increase in forest
3 For reference, the MEA (2005) direct drivers are: changes in local land use
cover; species introduction or removal; technology adaptation and use; external
inputs; harvest and resource consumption; climate change; natural, physical and
biological drivers.
4 All the MEA (2005) indirect drivers are anthropogenic: Demographic;
economic; sociopolitical; science and technology; cultural and religious. This is
also consistent with the idea of the anthropocene (Crutzen and Stoermer 2000).
5 It is worth noting that drivers are contested here, and may have been
overemphasized and misattributed, forming a classic area of engagement for
political ecology (Eckholm, 1976; Blaikie, 2007).
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cover (Gautam et al., 2003), through mitigating deforestation
drivers. Gautam et al. (2003) attribute this mitigation to the
devolution of management to local people (cf. Ostrom, 1990,
2005).
In contrast to mitigation, adaptation is endogenous: a process
of deliberate change in anticipation of, or in reaction to, external
stimuli and stress (Nelson et al., 2007; 395). Adaptation is
diagrammatically represented as such: a process undertaken by
people, which changes their characteristics. Here, we are particu-
larly concerned with understanding adaptation deriving from
changes in availability of, or with implications for the use of,
ecosystem services. Little literature is framed in these terms; over
the timescale in which interest has risen in ecosystem services,
there has been even more focus on climate change. Yet, water is a
nexus of interest, linking ecosystem services and climate change.
To illustrate adaptation, we focus on the high variability of water
supply in arid East Africa. In this area, as with many situations the
framework could be applied in, weather, climate, and environ-
mental stressors are accompanied by multiple other sources of
political, economic, and health stress.
Little et al. (2001, 403); identify various diversiﬁcation strate-
gies that pastoralists use in response to drought. These include
mobility, trading (e.g. selling milk or ﬁrewood), wage labour,
property rental, gathering wild produce for sale (e.g. gum arabica
or medicinal plants) and sedentary agriculture. An application of
the framework to this situation would facilitate understanding of
how characteristics of people change through diversiﬁcation, and
the resulting implications for wellbeing. With reference to Section
2.3, it is important to note that people adapt by drawing on other
means than ecosystem services (e.g. social networks, ﬁnancial
capital, education). Yet, it is striking how often services do feature
in diversiﬁed strategies, for instance in trading, gathering wild
produce, and in agriculture. This demonstrates the breadth and
extent of the ecosystem services dependence of the global poor.
Another element highlighted by Little et al., is how existing
wellbeing governs the potential for adaptation, and in turn the
potential for improved wellbeing through adaptation. Here, it is
mainly the wealthy, through ‘pull’ factors of accumulation and
investment, or the poorest pastoralists, through ‘push’ or necessity
factors, that diversify; other groups apparently lack these pres-
sures or motivations (Little et al., 2001). Therefore, we cannot
assume that diversiﬁcation is always a symptom of improving
wellbeing; it may represent declining wellbeing, particularly for
the poorest. Whilst the term adaptation has implicit connotations
of beneﬁcial change, there is also the potential for maladaptation
(Adger et al., 2003; Coulthard, 2012). Highlighting, again, the
power of the framework in analyzing social differentiation, adap-
tation and mitigation are processes manifest in differentiated
ways.
3. Conclusion: Taking the ESPA framework forward
Integrated thinking is required on the environmental chal-
lenges faced by humanity. This ESPA framework consolidates
multidisciplinary research themes, applying them analytically
and innovatively to the nexus of ecosystem services, poverty
alleviation and human wellbeing. Much emphasis is placed on
social differentiation and its implications for access to ecosystem
services: the social ‘ﬁlter’ regulating the contribution of ecosystem
services to wellbeing. The framework also distinguishes between
groups of ecosystem services on the basis of how easily they are
controlled, and highlights a conceptual distinction between ben-
eﬁts from commodiﬁed, versus non-commodiﬁed services, giving
entry points for holistic analysis of PES. In addition, indirect
drivers are recast as explicitly anthropogenic, and the ecosystem
services impacts of global consumption are highlighted. The
framework reiterates important distinctions between human
response options of mitigation and adaptation, and also between
trajectories of poverty alleviation.
With the ESPA framework, we seek to stimulate and support
applied multidisciplinary research towards policy goals of poverty
alleviation and sustainable ecosystem management. We present the
framework as an interdisciplinary thinking tool, the value of which
is to support the description and understanding of a situation, for
research and policy applications. Yet, because it is presented as a
dynamic system, research applications that go beyond description
may be possible, in which data, ideally qualitative and quantitative
(Poteete et al., 2010), is judiciously used to populate parts of the
framework, to support better understanding of dynamics and sensi-
tivities in particular situations.
Field applicability has been central to the speciﬁcation of
this framework, and we brieﬂy propose a number of indicative
research and policy applications:
1. The framework could be used to appraise effects of a policy
change in endowments, for instance, instituted through law.
This would require a thorough understanding of existing
structures of endowments and their mapping to entitlements,
how these govern access, and in turn, affect wellbeing. Changes
in these dimensions could then be assessed. This raises a more
general point: endowments have clear policy leverage. A future
version of the framework could highlight other areas of policy
leverage (cf. Meadows, 1999), where interventions might be
possible to increase wellbeing.
2. Another application might seek to understand how a shift in
land use to prioritise agricultural provisioning services might
lead to trade-offs against other services. Crucially, the ESPA
framework could support understanding of how these trade-
offs are differentially manifest in society. It may also be useful
to take an SES resilience lens in such an analysis, to understand
system dynamics and recovery.
3. A further application of the framework might be to support
agent-based modeling (ABM), to understand dynamics and
feedbacks between human decision-making and the environ-
ment. Modeling approaches have strengths in the analysis
of system dynamics, and system behaviour under scenarios,
potentially over large scales. Crucially, with regard to human
behaviour, ABM diverts from assumptions associated with
rational choice theory and neoclassical economics, informed
instead by new institutional economics (e.g. Williamson, 2000),
and potentially by empirical work (Janssen and Ostrom, 2006a,
Robinson et al., 2007, Rounsevell et al., 2012). ABM can also
incorporate adaptive learning (An et al., 2005), and deal with
emergence: that outcomes can be more than the sum of their
parts (Macy and Willer, 2002).
These therefore indicate the range of potential applications,
and in presenting the framework, we invite testing and modiﬁcation.
It is through such experience that operationalisation guidance can
develop, including for empirical research applications.
A ﬁnal note of caution by way of conclusion. Frameworks
sometimes attract criticism for bias towards particular emphases.
The Sustainable Livelihoods framework has been criticized for not
giving sufﬁcient attention to political factors (Clark and Carney,
2008), perhaps because of disproportionate attention to capitals,
apparently because they appear to be quantiﬁable (Scoones, 2009).
However, these biases may have been assimilated in applications,
rather than being intrinsic to the framework. This experience is
pertinent for the ESPA framework, in which various components
are quantiﬁable, directly or through proxies, whilst some aspects
are fundamentally qualitative. Whilst we welcome innovative
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applications, we caution against partial or misleading enumera-
tion, which may lead to analyses that do not embody the holism
we sought to capture. Applications of Sustainable Livelihoods
gained momentum diverging from the original philosophy. When
implemented in Nepal by a major development agency, it was
sometimes in a technocratic and depoliticized manner, with a
narrow focus on physical capital investment (Author Giri’s obser-
vation), far from its early emphases (Chambers and Conway, 1992;
Scoones, 1998; Scoones, 2009). To clarify, then, this ESPA frame-
work has a normative positioning promoting social equity and
environmental sustainability, accompanied by a commitment to
operationalisation through mixed qualitative/quantitative meth-
ods. This framework is unlikely to provide any quick ﬁxes, but it
has research and policy applications as a tool for developing rich
and contextual understanding of ecological, social and political
dynamics, in areas where people depend on ecosystem services in
a range of ways to support their wellbeing.
Acknowledgements
This paper developed from a research project funded by the
Ecosystem Services for Poverty Alleviation (ESPA) research pro-
gramme, grant number NE/I002952/1. The ESPA programme is
funded by the Department for International Development (DFID),
the Economic and Social Research Council (ESRC) and the Natural
Environment Research Council (NERC). Authors would like to
thank the following people for helpful discussions that are
reﬂected in this paper: Naya Sharma Paudel, Hari Dhungana,
Andrea Nightingale, Jean Ometto, Steve Ball, Dalo Njera and Jarret
Mhango, as well as others who attended project workshops in
Lilongwe (Malawi), Kathmandu (Nepal), Dar es Salaam (Tanzania)
and Sao Paulo (Brazil). Grateful thanks also to those who lent
design expertise to the development of Figure 1: Iain Woodhouse,
Niki Mardas, Chrysostomos Naselos, Andrew Mitchell and Mandar
Trivedi. In addition, the paper beneﬁted greatly from comments
from participants of the ESPA science conference, October 2011,
and two anonymous reviewers. We note that although the frame-
work presented in this paper is referred to as an ‘ESPA’ framework,
this does not signify any particular endorsement of any contents of
this paper by the ESPA research programme. Any errors, omissions,
or interpretations in the paper remain the responsibility of the
authors.
References
Adger, W.N., 2003. Social capital, collective action, and adaptation to climate
change. Economic Geography 79, 387–404.
Adger, W.N., Brown, K., Tompkins, E., 2006. The political economy of cross-scale
networks in resource co-management. Ecology and Society 10, 9.
Adger, W.N., Huq, S.H., Brown, K., Conway, D., Hulme, M., 2003. Adaptation to
climate change in the developing world. Progress in Development Studies 3,
179–195.
Agrawal, A., Gibson, C.C., 1999. Enchantment and disenchantment: the role of
community in natural resource conservation. World Development 27, 629–649.
An, L., Linderman, M., Qi, J., Shortridge, A., Liu, J., 2005. Exploring complexity in a
human–environment system: an agent-based spatial model for multidisciplin-
ary and multiscale integration. Annals of the Association of American Geogra-
phers 95, 54–79.
Angelsen, A., Wunder, S., 2003. Exploring the Forest–Poverty Link: Key Concepts,
Issues and Research Implications. Pages viii, 58p. Key Concepts, Issues and
Research Implications. CIFOR, Bogor, Indonesia.
Attwell, C.A.M., Cotterill, F.P.D., 2000. Postmodernism and African conservation
science. Biodiversity and Conservation V9, 559–577.
Balvanera, P., Pﬁsterer, A.B., Buchmann, N., He, J.-S., Nakashizuka, T., Raffaelli, D.,
Schmid, B., 2006. Quantifying the evidence for biodiversity effects on ecosys-
tem functioning and services. Ecology Letters 9, 1146–1156.
Bebbington, A., 1999. Capitals and capabilities: a framework for analyzing peasant
viability, rural livelihoods and poverty. World Development 27, 2021–2044.
Begon, M., Harper, J.L., Townsend, C.R., 2006. Ecology: From Individuals to
Ecosystems, fourth ed. Blackwell Science, Oxford.
Blaikie, P., 2007. Actors and their narratives in PFM. In: Springate-Baginski, O.,
Blaikie, P. (Eds.), Forests, People and Power: The Political Ecology of Reform in
South Asia. Earthscan, London.
Brockington, D., Igoe, J., Schmidt-Soltau, K., 2006. Conservation, human rights, and
poverty reduction. Conservation Biology 20, 250–252.
Brown, D., Schreckenberg, K., Shepherd, G., Wells, A., 2002. Forestry as an Entry
Point for Governance Reform. ODI Forestry Brieﬁng, Number 1, April 2002.
Overseas Development Institute, London.
Brown, K., Daw, T., Rosendo, S., Bunce, M., Cherrett, N., 2008. Ecosystem services for
poverty alleviation: marine & coastal situational analysis. ESPA—Ecosystem
Services for Poverty Alleviation.
Brown, K., Westaway, E., 2011. Agency, capacity, and resilience to environmental
change: lessons from human development, well-being, and disasters. Annual
Review of Environment and Resources 36, 321–342.
Carney, D., 2003. Sustainable Livelihoods Approaches: Progress and Possibilities for
Change. Department for International Development, UK, London.
Carpenter, S.R., Mooney, H.A., Agard, J., Capistrano, D., DeFriese, R., Diáz, S., Dietz, T.,
Duraiappah, A., Oteng-Yeboahi, A., Miguel Pereira, H., Perrings, C., Reid, W.,
Sarukhan, J., Scholes, R., Whyte, A., 2009. Science for managing ecosystem
services: beyond the Millennium Ecosystem Assessment. Proceedings of the
National Academy of Sciences 106, 1305–1312.
Cash, D.W., Adger, W.N., Berkes, F., Garden, P., Lebel, L., Olsson, P., Pritchard, L.,
Young, O., 2006. Scale and cross-scale dynamics: governance and information
in a multilevel world. Ecology and Society 11, 8.
Cavendish, W., 2000. Empirical regularities in the poverty–environment relation-
ship of rural households: evidence from Zimbabwe. World Development 28
(11), 1979–2003.
Chambers, R., 1983. Rural Development: Putting the Last First. Longman Scientiﬁc
and Technical, London.
Chambers, R., G. Conway., 1992. Sustainable Rural Livelihoods: Practical Concepts
for the 21st Century. IDS Discussion Paper 296.
Chen, S., Ravallion, M., 2007. Absolute poverty measures for the developing world,
1981–2004. Proceedings of the National Academy of Sciences 104 (43),
16757–16762.
Clark, J., D. Carney., 2008. ESRC Research Seminar Report. Sustainable Livelihoods
Approaches—What Have We Learnt?, Eldis. Institute for Development Studies,
Brighton, Sussex.
Coleman, J., 1988. Social capital in the creation of human capital. American Journal
of Sociology 94 (supplement), S95–S120.
Costanza, R., d'Arge, R., de Groot, R., Farber, S., Grasso, M., Hannon, B., Limburg, K.,
Naeem, S., O’Neill, R.V., Paruelo, J., Raskin, R.G., Sutton, P., van den Belt, M., 1997.
The value of the world’s ecosystem services and natural capital. Nature 387,
253–260.
Costanza, R., 2008. Ecosystem services: Multiple classiﬁcation systems are needed.
Biological Conservation 141 (2), 350–352.
Cote, M., Nightingale, A.J., 2011. Resilience thinking meets social theory: Situating
social change in socio-ecological systems (SES) research. Progress in Human
Geography 36(4), 475–489.
Cotula, L., Mayers, J., 2009. Tenure in REDD—Start-point or Afterthought?. Interna-
tional Institute for Environment and Development, London, UK.
Coulthard, S., Johnson, D., McGregor, J.A., 2011. Poverty, sustainability and human
wellbeing: a social wellbeing approach to the global ﬁsheries crisis. Global
Environmental Change 21, 453–463.
Coulthard, S., 2012. Can We Be Both Resilient and Well, and What Choices Do
People Have? Incorporating Agency into the Resilience Debate from a Fisheries
Perspective. Ecology and Society 17 (1).
Crutzen, P.J., Stoermer, E.F., 2000. The ‘Anthropocene’. Global Change Newsletter 41,
17–18.
Daily, G., Matson, P., 2008. Ecosystem services: from theory to implementation.
Proceedings of the National Academy of Sciences of the United States of
America 105, 9455–9456.
Daw, T., Brown, K., Rosendo, S., Pomeroy, R., 2011. Applying the ecosystem services
concept to poverty alleviation: the need to disaggregate human well-being.
Environmental Conservation 38, 370–379.
Dearing, J.A., Yang, X., Dong, X., Zhang, E., Chen, X., Langdon, P.G., Zhang, K., Zhang, W.,
Dawson, T.P., 2012. Extending the timescale and range of ecosystem services
through paleoenvironmental analyses, exempliﬁed in the lower Yangtze basin.
Proceedings of the National Academy of Sciences 109 (18), E1111–E1120.
DeFries, R.S., Rudel, T., Uriarte, M., Hansen, M., 2010. Deforestation driven by urban
population growth and agricultural trade in the twenty-ﬁrst century. Nature
Geoscience 3, 178–181.
Department for International Development, 2011. The Future of UK Aid. UK aid:
Changing Lives, Delivering Results. Results of the Two Aid Reviews. Department
for International Development, London.
Diaz, S., Quetier, F., Caceres, D.M., Trainor, S.F., Perez-Harguindeguy, N., Bret-Harte, M.S.,
Finegan, B., Pena-Claros, M., Poorter, L., 2011. Linking functional diversity and social
actor strategies in a framework for interdisciplinary analysis of nature’s beneﬁts to
society. Proceedings of the National Academy of Sciences 108, 895–902.
Dunn, R.R., 2010. Global mapping of ecosystem disservices: the unspoken reality
that nature sometimes kills us. Biotropica 42 (5), 555–557.
Eckholm, E.P., 1976. Losing Ground: Environmental Stress and World Food Prospects.
W. W. Norton, New York.
Elmqvist, T., 2011a. Introduction. Section 4 ecosystem services, and social systems
in urban landscapes. Pages 189–192. In: Niemelä, J., Breuste, J.H., Guntensper-
gen, G., McIntyre, N.E., Elmqvist, T., James, P. (Eds.), Urban Ecology: Patterns,
Processes, and Applications. Oxford University Press, Oxford.
J.A. Fisher et al. / Ecosystem Services 7 (2014) 34–45 43
Elmqvist, T., M. Tuvendal, J. Krishnaswamy, K. Hylander. 2011b. Managing Trade-
offs in Ecosystem Services. UNEP Division of Environmental Policy Implemen-
tation: Ecosystem Services Economics (ESE) Working Paper Series. Paper 4.,
Stockholm.
Ernstson, H., Barthel, S., Andersson, E., Borgstrom, S.T., 2010. Scale-crossing brokers
and network governance of urban ecosystem services: the case of Stockholm.
Ecology and Society 15, 28.
Estes, J.A., Tinker, M.T., Williams, T.M., Doak, D.F., 1998. Killer whale predation on
sea otters linking oceanic and nearshore ecosystems. Science 282, 473–476.
Ewers, R.M., Laurance, W.F., Souza, C.M., 2008. Temporal ﬂuctuations in Amazonian
deforestation rates. Environmental Conservation 35, 303–310.
Fine, B., 1999. The developmental state is dead—long live social capital? Develop-
ment and Change 30, 1–19.
Fisher, B., Turner, R.K., Morling, P., 2009. Deﬁning and classifying ecosystem
services for decision making. Ecological Economics 68 (3), 643–653.
Fisher, J.A., 2011. Payments for Ecosystem Services in Forests: Analysing Innova-
tions, Policy Debates and Practical Implementation. School of International
Development. PhD Thesis. University of East Anglia, Norwich.
Fisher, J.A., Patenaude, G., Meir, P., Nightingale, A.J., Rounsevell, M.D.A., Williams,
M., Woodhouse, I.H., 2013. Strengthening conceptual foundations: analysing
frameworks for ecosystem services and poverty alleviation research. Global
Environmental Change 23 (5), 1098–1111.
Fisher, M., 2004. Household welfare and forest dependence in Southern Malawi.
Environment and Development Economics 9, 135–154.
Gautam, M.K., E.H. Roberts, B.J. Singh. 2003. Community based leasehold approach
and agroforestry technology for restoring degraded hill forests and improving
rural livelihoods in Nepal. In: The International Conference on Rural Liveli-
hoods, Forests and Biodiversity, 19–23 May 2003, Bonn, Germany.
Gilmour, D.A., Fisher, R.J., 1991. Villagers, Forests and Foresters: The Philosophy,
Process and Practice of Community Forestry in Nepal. Sahayogi Press,
Kathmandu.
Hulme, D., Murphree, M., 1999. Communities, wildlife and the ‘new conservation’
in Africa. Journal of International Development 11, 277–285.
Isbell, F., Calcagno, V., Hector, A., Connolly, J., Harpole, W.S., Reich, P.B.,
Scherer-Lorenzen, M., Schmid, B., Tilman, D., van Ruijven, J., Weigelt, A.,
Wilsey, B.J., Zavaleta, E.S., Loreau, M., 2011. High plant diversity is needed to
maintain ecosystem services. Nature 477, 199–202.
Janssen, M.A., Ostrom, E., 2006a. Empirically-based, agent-based models. Ecology
and Society 11, 37.
Janssen, M.A., Ostrom, E., 2006b. Resilience, vulnerability, and adaptation: a cross-
cutting theme of the International Human Dimensions Programme on Global
Environmental Change. Global Environmental Change 16, 237–239.
Kulindwa, K., Lokina, R., Hepelwa, A., 2010. Poverty-Environment Policy Analysis.
Department of Economics, University of Dar es Salaam, Dar es Salaam. (Revised
Final Report).
Lam, W.F., 1998. Governing Irrigation Systems in Nepal: Institutions, Infrastructure,
and Collective Action. ICS Press, Oakland, California.
Larsen, H.O., Olsen, C.S., Boon, T.E., 2000. The non-timber forest policy process in
Nepal: actors, objectives and power. Forest Policy and Economics 1, 267–281.
Leach, M., Mearns, R., Scoones, I., 1999. Environmental entitlements: dynamics and
institutions in community-based natural resource management. World Devel-
opment 27, 225–247.
Lenton, T.M., Held, H., Kriegler, E., Hall, J.W., Lucht, W., Rahmstorf, S., Schellnhuber, H.J.,
2008. Tipping elements in the Earth’s climate system. Proceedings of the National
Academy of Sciences 105, 1786–1793.
Little, P.D., Smith, K., Cellarius, B.A., Coppock, D.L., Barrett, C., 2001. Avoiding
disaster: diversiﬁcation and risk management among East African Herders.
Development and Change 32, 401–433.
Lund, J.F.T.T., 2008. Are we getting there? Evidence of decentralized forest manage-
ment from the Tanzanian Miombo Woodlands. World Development 36,
2780–2800.
Mace, G.M., Norris, K., Fitter, A.H., 2012. Biodiversity and ecosystem services: a
multilayered relationship. Trends in Ecology & Evolution 27 (1), 19–26.
Macy, M.W., Willer, R., 2002. From factors to actors: computational sociology and
agent-based modeling. Annual Review of Sociology 28, 143–166.
Maharjan, M.R., 1998. Flow and Distribution of Costs and Beneﬁts in the Chuliaban
Community Forest, Dhankuta District, Nepal. Rural Development Forestry
Network. ODI., London.
Malla, Y.B., Neupane, H.R., Branney, P.J., 2003. Why aren’t poor people beneﬁting
more from community forestry? Journal of Forest and Livelihood 3, 78–92.
Mayers, J., 2007. Forests and the Millennium Development Goals. Could do better!
Editorial in ETFRN News 47–48, p7–p14. (European Tropical Forest Research
Network, Wageningen).
McDermott, M.H., Schreckenberg, K., 2009. Equity in community forestry: insights
from North and South. International Forestry Review 11, 157–170.
MEA, 2003. Millennium Ecosystem Assessment, Ecosystems and Human Well-
being: A Framework for Assessment. Island Press.
MEA. 2005. Millennium Ecosystem Assessment: Ecosystems and Human Well-
being: Synthesis., Washington, DC.
Meadows, D., 1999. Leverage Points: Places to Intervene in a System. Sustainability
Institute, Hartland, USA.
Naeem, S., Bunker, D.E., Hector, A., Loreau, M., Perrings, C., 2009. Biodiversity,
Ecosystem Functioning, and Human Wellbeing: An Ecological and Economic
Perspective. Oxford University Press, Oxford.
Narayan, D., 1998. Voices of the Poor: Poverty and Social Capital in Tanzania. World
Bank, Washington, D.C.
Narayan, D., Chambers, R., Shah, M.K., Petesch, P., 1999. Global Synthesis: Con-
sultations with the Poor. World Bank, Washington D.C.
Narayan, D., Chambers, R., Shah, M.K., Petesch, P., 2000. Voices of the Poor: Crying
Out for Change. Oxford University Press, Oxford.
NEA (2011). Conceptual Framework and Methodology. National Ecosystem Assess-
ment. Chapter 2. 〈http://uknea.unep-wcmc.org/〉.
Nelson, D.R., Adger, W.N., Brown, K., 2007. Adaptation to environmental change:
contributions of a resilience framework. Annual Review of Environment and
Resources 32, 395–419.
Nelson, F., Agrawal, A., 2008. Patronage or participation? Community-based natural
resource management reform in Sub-Saharan Africa. Development and Change
39, 557–585.
Neupane, H., Ojha, H., 2002. Promoting Community Action for Biodiversity Con-
servation and Livelihoods. A Joint Publication of Forest Action and Whitley
Foundation, Kathmandu, Nepal.
Norgaard, R.B., 2010. Ecosystem services: from eye-opening metaphor to complex-
ity blinder. Ecological Economics 69, 1219–1227.
Ojha, H., A. Chhatre, L. Persha. 2009. Community Forestry in Nepal: A Policy
Innovation for Local Livelihoods. IFPRI Discussion Paper 00913. International
Food Policy Research Institute, Washington D.C. USA.
Ojha, H.R., K. Paudel, H. Neupane. 2003. Biodiversity Assessment for Whom? Issues,
Perspectives and Lessons from Community Forestry in Nepal. A Discussion
Note., Forest Resources Studies and Action Team Ekantakuna, Jawalakhel,
Kathmandu, Nepal.
Ostrom, E., 1990. Governing the Commons: The Evolution of Institutions for
Collective Action. Cambridge University Press, New York.
Ostrom, E., 2001. Social capital: a fad or a fundamental concept?. In: Serageldin, I.,
Dasgupta, P. (Eds.), Social Capital: a Multifaceted Perspective. World Bank,
Washington D.C..
Ostrom, E., 2005. Understanding Institutional Diversity. Princeton University Press,
Princeton.
Ostrom, E., 2009. A general framework for analyzing sustainability of social–
ecological systems. Science 325, 419–422.
Paquette, A., Messier, C., 2011. The effect of biodiversity on tree productivity: from
temperate to boreal forests. Global Ecology and Biogeography 20, 170–180.
Paudyal, B.R., Neil, P., Allison, G., 2006. Experiences and challenges of promoting
pro-poor and social inclusion initiatives in user group forestry. Journal of Forest
and Livelihood 5, 34–44.
Pﬁsterer, A.B., Schmid, B., 2002. Diversity-dependent production can decrease the
stability of ecosystem functioning. Nature 416, 84–86.
Pokharel, B.K., Dahal, G.R., Byrne, S., 2009. Nepal Country Report on Forest
Governance and Climate Change. Swiss Intercooperation, Kathmandu, Nepal.
Poteete, A., Janssen, M., Ostrom, E., 2010. Working Together: Collective Action, the
Commons, and Multiple Methods in Practice. Princeton University Press,
Princeton.
Putnam, R.D., 2000. Bowling Alone: The Collapse and Revival of American Com-
munity. Simon & Schuster, London.
Putnam, R.D., Leonardi, R., Nanetti, R., 1993. Making Democracy Work: Civic
Traditions in Modern Italy. Princeton University Press, Princeton, New Jersey.
Raudsepp-Hearne, C., Peterson, G.D., Tengo, M., Bennett, E.M., Holland, T.,
Benessaiah, K., MacDonald, G.K., Pfeifer, L., 2010. Untangling the environmentalist’s
paradox: why is human well-being increasing as ecosystem services degrade?
BioScience 60, 576–589.
Reardon, T., Vosti, S.A., 1995. Links between rural poverty and the environment in
developing countries: asset categories and investment poverty. World Devel-
opment 23, 1495–1506.
Ribot, J.C., Peluso, N.L., 2003. A Theory of access. Rural Sociology 68, 153–181.
Robinson, D.T., Brown, D.G., Parker, D.C., Schreinemachers, P., Janssen, M.A., Huigen, M.,
Wittmer, H., Gotts, N., Promburom, P., Irwin, E., Berger, T., Gatzweiler, F., B.C, 2007.
Comparison of empirical methods for building agent-based models in land use
science. Land Use Science 2, 31–55.
Rockstrom, J., Steffen, W., Noone, K., Persson, A., Chapin, F.S., Lambin, E.F., Lenton, T.M.,
Scheffer, M., Folke, C., Schellnhuber, H.J., Nykvist, B., de Wit, C.A., Hughes, T.,
van der Leeuw, S., Rodhe, H., Sorlin, S., Snyder, P.K., Costanza, R., Svedin, U.,
Falkenmark, M., Karlberg, L., Corell, R.W., Fabry, V.J., Hansen, J., Walker, B.,
Liverman, D., Richardson, K., Crutzen, P., Foley, J.A., 2009. A safe operating space
for humanity. Nature 461, 472–475.
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